New frontiers in calvarial reconstruction: integrating computer-assisted design and tissue engineering in cranioplasty.
Repair of large and complex calvarial defects remains a particular challenge for reconstruction. The paucity of techniques and materials emphasizes the need for alternative bone formation strategies. Recent integrative approaches suggest that successful reconstruction requires interdisciplinary teams, with surgeons interacting with imaging experts, materials scientists, and engineers. In this review, the authors present an overview of current materials used in calvarial reconstruction. Subsequently, progress in computer-designed prostheses, tissue engineering, and osteoinduction strategies is discussed. Finally, the authors discuss their experience with the integration of computer-aided fabrication of customized implants and tissue engineering for calvarial reconstruction.